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Method and system for routing in an ATM network 



FIELD OF THE INVENTION 

The present invention relates to a method for 
5 routing in an ATM network as defined in the preamble 
of claim 1 and to a system for routing in an ATM net- 
work as defined in the preamble of claim 7. 

BACKGROUND OF THE INVENTION 

10 In prior art, several routing methods used in 

ATM networks (Asynchronous Transfer Mode, ATM) are 
known, such as the PNNI standard (Private Network-Node 
Interface, PNNI) by ATM Forum and the method presented 
in patent publication EP 0 814 583 A2 . Prior-art meth- 

15 ods can be divided into two groups. For example, the 
above-mentioned methods represent shortest -path rout- 
ing methods, which are derived from the routing meth- 
ods used in data networks. Their aim is to define the 
shortest route between two nodes, i.e. e.g. the route 

20 with the smallest delay. However, in ATM networks 
minimising the delay is not of such essential impor- 
tance as in traditional data networks because the ATM 
service categories define the scope for the delay. 

Another known group of routing methods are 

25 the methods based on LLR algorithms (Least Loaded 
Routing, LLR) , which are used in the present-day tele- 
phone network. They involve the problem that a direct 
connection is assumed to exist between all nodes in 
the network. Moreover, they do not take into account 

30 the asymmetry which is typical of ATM connections. In 
ATM connections, outgoing traffic is often only a 
fraction of incoming traffic. 

Both methods have the drawback that demanding 
and time-consuming optimisation calculations have to 

35 be carried out in each node of the network. Therefore, 
the nodes need a large processing capacity and complex 
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software. In addition, complete information about the 
condition of each link in the network has to be main- 
tained in each node. Collecting this information and 
keeping it up to date requires a large volume of sig- 
5 nailing traffic, thus wasting network resources. 

BRIEF DESCRIPTION OF THE INVENTION 

The object of the present invention is to 
disclose a new type of method and system to eliminate 
10 the drawbacks mentioned above. 

A specific object of the present invention is 
to disclose a routing method and system in which opti- 
mal routes are determined in a centralised manner and 
the nodes apply the results of this centralised opti- 
15 misation according to their own condition. 

As for the features characteristic of the 
present invention, reference is made to the claims. 

In the system of the invention for routing in 
an ATM network comprising a number of nodes connected 

2 0 to each other by links, a network management centre 

being connected to said ATM network, an ATM call is 
routed from a node acting as originating point to a 
node acting as terminal point. The ATM call is e.g. a 
voice call or a connection for transmitting data, 

25 video or equivalent. According to the invention, opti- 
misation information is determined in a centralised 
manner e.g. in the network management centre. Optimi- 
sation information refers to optimal allocation among 
the routes available. This optimisation information is 

30 transferred to the nodes, which apply it in the rout- 
ing in accordance with their own condition. 

As compared with prior art, the present in- 
vention has the advantage that individual nodes can 
function very fast in setting up connections as they 

3 5 do not have to perform any complex optimisation calcu- 

lations and they do not have to collect and maintain 
any status data regarding all other links in the net- 
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work. Moreover, as all demanding functions' are per- 
formed in a single centralised location, control is 
easier. Still, individual nodes work so independently 
that even if all the means used for optimisation should 
5 fail, the network would still continue functioning. 

A further advantage of centralised optimisa- 
tion is that the situation can be optimised with re- 
gard to the whole network by making use of an antici- 
pated condition of the network as well. This makes it 

10 possible to avoid situations where an individual node 
could block the entire network, as is fully possible 
in prior-art methods. In addition, in the method of 
the invention, a connection request is rejected if a 
global optimisation result so demands. This allows a 

15 fair distribution of network resources between users. 
Moreover, the method of the invention requires only 
small changes in existing nodes. 

In an embodiment of the invencion, the traf- 
fic in the network is divided into categories, the pa- 

20 rameters for which are traffic matrix, symmetry ma- 
trix, service quality and the return for each connec- 
tion, a connection being understood as an originating 
point - terminal point pair. The traffic matrix con- 
tains an estimate of the capacity required for the 

25 connections, and this is defined by the operator on 
the basis of experience. The symmetry matrix defines 
the ratio of incoming data to outgoing data. Optimisa- 
tion aims at minimising the sum of rejected capacity 
for all traffic categories and all connections in each 

30 category, weighted by the returns obtained from the 
connections. Rejected capacity refers to the differ- 
ence between requested and allocated capacity. Moreo- 
ver, the capacity of the links of the network must not 
be exceeded. 

35 In an embodiment of the invention, the opti- 

misation information is so defined that the sum of re- 
jected capacity for the connections in each traffic 
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category does not exceed a predetermined limit for the 
category. 

In an embodiment of the invention, the opti- 
misation information is so defined that the rejected 
5 capacity for each connection does not exceed a prede- 
termined limit. 

In an embodiment of the invention, the nodes 
maintain statistics about the capacity required by the 
connection requests they receive. This statistical in- 
10 formation is sent to the network management centre, and 
it is utilised in defining the optimisation information. 

In the following, the invention will be de- 
scribed by the aid of a few examples of its embodi- 
ments with reference to the attached drawing, wherein 

15 

BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 presents an embodiment of the system 
of the invention. 

2 0 DETAILED DESCRIPTION OF THE INVENTION 

In Fig. 1, an embodiment of the system of the 
invention is illustrated. An ATM network 1 and a net- 
work management centre 2 are connected together. The 
ATM network comprises a plurality of nodes 

25 100 , 101 , . . . , lOn, which are connected to each other via 
links 110, 111, . . ., lln. When an ATM call is to be 
started e.g. from node 100 to node 103, a procedure 
for determining an optimal route for the ATM call is 
activated. According to the invention, optimal routes 

30 are determined in a centralised manner in the network 
management centre 2, and the nodes 100 , 101 , . . . , lOn ap- 
ply the results of this optimisation in accordance 
with their own condition. In addition, the nodes main- 
tain statistics about the numbers of connection re- 

35 quests they receive, which are then transferred to the 
network management centre. This statistical informa- 
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tion is utilised in the following optimisation calcu- 
lations . 

The optimisation aims at determining an opti- 
mal allocation of capacity among the routes available. 
5 The operator has the required information regarding 
network topology and the capacity of each link in the 
network. Moreover, traffic service categories K, the 
parameters of which are traffic matrix T, symmetry ma- 
trix S, service quality Q and the return R obtained 

10 from each connection, i.e. each origin - terminal pair, 
as well as the routes available for each service cate- 
gory have been defined. The optimisation can be ex- 
pressed in a mathematical form e.g. as presented below. 
In solving the problem, it is possible to utilise e.g. 

15 a Simplex algorithm known in itself. The capacity re- 
quired by the connection requests received by each node 
can be used to update an estimate of the traffic matrix. 

min£ ^(O'O + ^y^ so that 

c V(s t d) 

20 

k 

25 5>-) C Vc 

(b sd y </ s At sd y v(j,rf),vc 

, where 

30 

Parameters : 

N number of links 

35 A number of links 
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traffic matrix for category c 

symmetry matrix for category c 

return from connection s-d in cate- 
gory c 

equity limit, i.e. upper limit for 
rejected load of individual connec- 
tions 



((a k sd ) lj ) c 



equity limit for category , i.e. upper 
limit for rejected load in each cate- 
gory 

link-path case parameter: 

1, if path k for connection s - d in category 

c uses link (i, j) 
s 3d , if path k for connection s - d in category 

c uses link {j, i) 
0, otherwise 



20 Variables: 

(PsdY capacity allocated forward rate con- 

nection s-d on path k in category c 
in forward direction 

25 

(b sd ) c rejected load for connection s-d in 

category c 



In other words, the aim is to minimise the 

30 sum of rejected capacity in each traffic category and 

for all connections in each category, weighted by the 

returns obtained from the connections. A further aim 
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is to ensure that the sum of rejected capacity for the 
connections in each traffic category will not exceed a 
limit specified for the category, and that the re- 
jected capacity for each connection will not exceed a 
5 predetermined limit. Furthermore, the capacity of the 
links in the network must not be exceeded. 

The optimisation result is transferred to the 
nodes, which apply it in routing according to their 
own condition. Routing is effected e.g. according to 
10 the following algorithm. 

Step 0: Reset status variables r t expressing 
the used-up proportion of the capacity for optimal 
route no. /to zero. 
15 Step 1: In the case of an incoming ATM call, 

go on to step 2; at the end of an existing ATM call, 
go to step 4 . 

Step 2 : Route the incoming ATM call via the 
path for which p.— r ( is maximised, where p t is the ca- 

20 pacity allocated for path / during optimisation. 

Step 3: If the ATM call is accepted, then add 
the capacity allocated for it to r % and go on to Step 

1. Otherwise repeat Step 1 to find the next path. If 
all paths for an optimal solution have been tried, 
25 then block the incoming ATM call. 

Step 4: Subtract the capacity allocated for 
the terminating call from r { and go on to Step 1. 

Thus, a connection request is rejected if the 
30 global optimisation result requires rejection. This 
allows a fair distribution of network resources among 
the users . 

The invention is not restricted to the examples 
of its embodiments described above, but many variations 
3 5 are possible within the scope of the inventive idea de- 
fined by the claims. For instance, the optimisation can 
be implemented using a non- linear target function. 



